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UNITED STATES b = = it nd¥o §la 8
DEPARTMENT OF THE INTERIOR

GEQLOGICAL SURVEY
GROUNR WATER BRANCH

Septembar 5, 1952

Memorandums;
Toi Director, Enginesring & Construoction, Attn: P. E. Smith

ARG, Idaho Operations Office, Idaho Falls, Idahe
Froms Re Le m.’ District Qeclogist,

Ve 3. Geological Survey, Boise, Idaho
Subjects Water Supply and Pluid-Waste Disposal at ANPR Site

> Information and suggestions are furnished in response to a
tolephone request from Mr. Frank E. Smith, of your organisation, on
Septarber 2, 1952. Problems relate to water supply and waste disposal
at the Aircraft Nueclear Propulsion Reacter Site on the Ratlonal Rsactor
Testing 3tation, Idaho.

Geologic mapping of the area has been completed by the Jeo-
logical Survey. Special studies of sediments are in progress. ne
test hole has been drilled and test pumped near the ANFR 3its. A
second test hole ia in process of drilling, and a third test is planned.
Chemical analyses of ground water pumped from the test hole are being
made. An interim geologlc repert on a large area that includes the
ANPR 3ite will be releasad as soon as drafting of the geolegic map is
completed. Advance coples of the map, in three shests, already have
been furniashed to your offics. . Mapping of the water tadle is suf- .-
ficiently advanced for immediste practical purposss. - Results of chemical
analyses of water from test-hole 2, will be available within a few days.

The attached information mexorandum is a preliminary statement
of highlights abeut the ground-water geology, to mest AZC neods for an
immediste conference. The statements are preliminary and have not bemn
approved for releass by the Dirsctor of the Survey, but the final re-
port on the area probably will net revise thess statements materially.

I hope that these notes will mest your immediate needs.

Very truly yours,

R. L+ Naoe L

Disirict Geelogist
Enoly 3 copies of Nemorandum report = -i°
cos Chief, Geound Water B:;anoh, : o

Washington, D. ¢. {in duplicate)
C. V. Theds, Albuquerque, New Mexice
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W Y and S he g 21§ L b SUB I . y
" i L SUBJECT TO REVISION

UNITED STATES DEPARTMENT OF THE INTERICR
GEOLOGICAL SLRVEY
WATER RESQURCES DIVISHON
GROUND WATER BRANCH

MEMORAND UM 7
HATER bUPPLY AND'QASTn‘DIbPOSAL AT PROPOQED ANPR biT"
’ NAT1ONAL REACTOR TESTING STATION, I0AHO REE N

fawtm T

- 8y R, L, Nace

: TH18 REPORT HAS NOT BEEN EDITED FOR CONFORMANCE WITH
PR CGQROLOGICAL TSUNVEY! to!?onrngnsrvul AND fUSE 1QF 5 BTRAT ="
GRAPHIC MAMES.

PREPARED [N GOLLABORATION WITH THE
UniTep Statas Avodie Exgrey Coumisston

Baisk, joaso
Sgrrameer 5, 1952
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PRELIMINARY RECORDS
SYBJECT TO REVISION
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WATER SUPPLY AND WASTE 213POSAL AT PRUPUGED ANPR SITE,
NATIOHAL REACTCOR TESTING STATICN, 1DAHO

3v R, L, Nacg

WATER DEMAND AND VOLUME OF WASTE

ANTICIPATED WATER~DEMAND FOR FACILITYS ApouT (,000 GALLONS A
MINUTE FIRN SUPPLY, PLUS 1,000 GPM STANDBY AND EMERGENCY SUPPLY,

VOLUH& OF NON=TOXIC INDUSTRIAL~VASTE FLUIDI NoOT KHD'N; MAY APPROACH

1,000 aPMm AT TIMES, VOLUME OF ORDINARY SANITARY WASTE FLUID: NOT

KNOWN} RELATIVELY SMALL AND PROBASLY ABOUT 20 cpM.

3A31C PROBLEMS

Gnounn WATER 15 THE 3oLl AcczssléL: SOURCE OF WATER SUPPLY FOR

rna ANPR.‘ Tnt eaouno ALSO 18 THE auuv F!ASIBLE ruac: For uLTIMAT(
ad o

olsaosaL oF LARGE \oLuuzs oF INDUSTRIAL FLUID vnsr:. Tne roLLovnun

TQPIGS THIQEFQRS ARE OF BASIC IMPQN?ANC!S

). ApEquacy oF Tu:veaouuo-vnrca n:szauoin TO SUPPLY PERENNIALLY
THE SXPEETLD DAAFT 8y Puupnaz;'
| 2. HYDRAULIC caao:zuv. DIRECT ION AND VELOC ITY OF UNDERFLOW,

‘3. D:slnAaL: LOOATIONS, OONSTIUGTION cuanncfzalsrncs, AHB

SPACING OF WATER-PRODUCTION WELLS.
z
4, UEPTH TO WATER, DRAWDOWH DURING PUMPING, AND TOTAL PUMPING
LIFT IN WELLS OF THE SPECIFIED OAPAQIfY-

| 5. CHEMIC&L QUALITV OF THE GRUUND WATER,

5, FEASIBLE TVPES QF FLUID-VASTI DlSPOSAL FACILITIES,



1& " Ys PRELIMINARY RECORDS
; 'uJ SUBJECT TO REVISION

7. LOCATIONS FOR WASBTE-DISPOSAL FACILITIES AND THEIR SPACE
RELATIONS TO OTHER FACILITIES, 30TH IN THE ANPR ARZA AND AT OTHER
PRESENT AND POTENTIAL REACTOR AREAS IN THE NRTS,

INFORMATION I3 NOT AVALILABLE ABOUT PROPOSED LOCATIONS FOR
SPECIFIC PARTS OF THE ANPR FaAgILiITY, THEREFORE DEFIKITE Locnrldﬁs
CANNOT BE REZCOMMENDED FOR WELLS AND WASTE-DISPOSAL WORKS, THE
PRINCIPLE CRITERIA FOR SELEGTING SITES, HOWEVER, ARE RELATIVELY
SIMPLE, AND AVAILADLE INFORMATION 18 ADEQUATE TO QUIBE GENERAL

PLANNING APPLICATIONS OF THESE CRITERIA.

o4
s

I s e
i T

Aozquncv oF Tus GROUNB-WATER RESERVO!N B TR

S : - o W

AN Aosquarz 'A?Eﬂ supsLyY 18 AVAILABLE AT THE ANPR strz. Cupnclrv
CEn AL AR DT “ B

§: SUFFICIENT TO SUPPLY ALL FOREBEEN IEIDS AND MUCH LARGER FPTURE
EL a T t A B T IR L

CONTINGENT NEEDS. THE TOTAL QUPPLY OF GROUND 'ATER THAT I8 ’ERENNIALLY

E i hee ¥ e P E cEar

ey &

AvAILAsLx AT THE ANPR slrx ls uor ACCURATELY xuown, aUT lT ls tquaL

L P b w e W3

To MANV TIHES THE !XP(OTED DEMAND OF TH( PNQFOBED ﬂKAcTOR. THE )

IR I R EIR . e b R I

WATER-BEAR!NG MATERIAL ls SHIEFLY Susxz ﬂlvzn sAsALv, MANY LAYERS. or

wuncu STORE AND TRAM&MIT GROUND WATER VERY R!AD!LV. T sopy oF

- N I

auﬁunn 'ATER‘BEHEATH THE ANPR SITE IS PART OF A LARGER S0DY THAT
UNDERLIES THE ENTIRE SWAKE RIVER BASALT BLAIN' In SouUTNEWN ipAwo. TuE
NRTS 0CCUPIES A SEGMENT OF THE PLAIN THAT 15 NEAR SOURCES OF SUSSTANTIAL
RECHARGE BY UNDERFLOW FROM ADJOINING MOUNTAIN AND YALLEY ARZAS., GrOuND
WATER N THE NORTHERN PART OF THEZ NRTS 18 mrcwarato”éfierLy dy uNogR-

FLOW FROM THE VALLEY Or BInGM CREEK, AND FROM OTHER AREAS NOATH OF

-

THE NRTS, v - S

i
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PREL IMINARY PAECORDS

N - 3USJECT TO REVI3ION

GEOLOGICAL SUAVEY TEST=HOLE 24, DRILLED In 1952 TG THE GEPTH
. IN THE
oF 326 FEET, 18/NWISE: see. I3, T 6 N,, R. 31 2, TuE oriLL
PENETRATED AB0UY 50 FEET OF UNCONSOLIDATED FINE~GRAINED SEDIMENTS,

AND 276 PEET OF SNAKE RIVER BASALY. FRACTURED AND PERMEABLE 20NES

WERE PRESENT AY VARIOUS steﬁs IN THE BASALT, BOTH ABDVE AND BELOY
YHE WATER TABLE, WHICH 18 2/4 FEET BELOW THE LAND SURFACEL THUS THE
NOLE PENETRATES |12 FEET OF BASALT IN THE ZONE OF BATURATIONs A
CONDENSED DRILLER'S LOG |3 APPENDED. ‘STuov OF THE GUTTINGS AND
‘PREPARATION OF A GEOLOGIC LOG IS IN PrROGRESS, THE WEll CONTAINS
326 preT or 8f-incH |, D, CASING THAT IS PERFORATED AND SURROUNDED
sv‘uu~AnrﬂriclAL”¢nav¢L'bnhi*§x£01'fnz WATER TASLE. * THE PERFORATIONS
FROVIDE ‘ABOUT 4:;2$::i OF WATER=-ENTRANCE AREA THROUGH THE GAS'NG.
On AususT 26 Awp 27, 1952 THE WELL''WAS TESTED BY PukpiNG ron
24 HOURS AT AN AVERAGE RATE oF AZOUY 350 ¢su. DRAWSOWN AT THE ENO
OF THR TEST WAS 4 PEET. THE NEAREST WELL ‘I WHIGK OBSERVAYIONS
COULD 3E MADE ‘DURING THE PUMPING TEST WAS GEOLOGICAL SURVEY TEST=
HOLE T, ABOUT Mk MILES SOUTHWEST b?;?ISTJNOL! 24, INFLUENCE FRONM -

B A T

PUMP ING NUMBER 24 WAS NOT APPARENT AT NUMBER T, - 077 . .

Lo s - o w«l-‘ . e W wya S . T e LA
CA . . L [ ) . TR e AN d R Y R E P

HVDRAULIO Gnnottur; Dlnzcrlon AND VtLoclTv or UnpErrLow
TEST-HOLE 24 I8 THE NORTHEANMOST POINT or ssrAaLtsaun GOHTROL on

THE 'AT!I TAGLE IN THE NRTS. OTNER conrnou POIHTS Anz rroM 2 To 8
.} v NoTRE ARIY A ! !

T

HILEI DISYAIT ll DIRGOTIOQS THAT Rlﬂﬂl Flﬂu IOUTH‘lBT TQ NORTH!AST.

PR e

Iurouun7|ou Is NOT AvthaaLl FOR Au:Al nontn Anu uouruutar or r:st-
HoLZ 24, THIRD-ORDER LEVELING HAS NOT OEEN COMPLETED IN THIS ARRA,

- ' - .<1 | | } - . a

: PP : 3
g hmd b s r . .




PRELIMINARY RECORDS
SUBJECT TO REViISION
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‘:J?;iw‘% ;im LJ
BUT PRELIMINARY LEVELING INDICATES THAY THE ALTITUDE OF THE WATER
TABLE AT TEST=HOLE 24 13 A30UT 4-,580 FEET ABOVE MEAN SEA=LEVEL DATUM
or 929, PaeLIMINARY INFERENCESV BASED ON SCATTERED DATA FOR THE

PART OF Tnz NRTS N Tps. 6 Anu 7 “., ARE A8 roLLows.

S, g TN £t -

[ 8 TI-IE GONF’IGURATIOH DF THE WATER ?ABLEW IS FAIRLY

RO N IR g . AR S L,

IMPLE llTHOUT APPARENT REGIDNAL COHPLEXITIES. AS IN OTHER PARTS 0"

THE M'\'Tb, HOWEVER TH&'RE DOUQTLﬁSS ARE LOCM. COMPLEXIT]EB THAT 'OULD

lu?nouucz A FACTOR aF UNCEHTAINY\' IN PROSLEMS THAT IHVOLVE THE

HYDRAULIC GRAD'E“T AHD LDGAL DIREGT'QNS OF' G!OUND-'“TEN UNDERFLOW AT
s SR vael T LI S S - A A S S Py T *
3’(3]?!5 LOGAT'DNS;
e LT R T IM T T PR T e gt T T R " B
2. TH!Z SLOPE OF THE WATER TABLE (HYDRAULIC GIADIEH\'} Is AOOUT -
1 TPV UL SR L SR S IR S DALY U S S O 4
4 TO 6 FEET PER MILEo
Yo T B R R N SN IR B I LS SRR &

3. Tue nlnzc7|ou OF SLOBE OF THE WATER-TABLE AT TEST~HOLE 24 ls

GeOTEE OB Setl,
BETVELN SOUTH AND SOUTHEAST, WiTHIN | MILE OF THE YEST SITE THE

h_‘,ﬁﬂfﬂf-d‘ ,.c, ‘:::__“;, :r 41”_” v'-.- ,.'}\ '-.$ y.-, P gy T4y rru:i m*m A b,
PRINGIPAL REGIONAL DIRECTICN GF GROUND-WATER UND[I?LO' PROBABLY ls

R TR R B S S R SO R 44 i RSP T T B P
WITHIN A FEW ntﬂﬂtzs QF QQU?H"E?UT" E"Tl Bﬁcﬁu“ THE WATER-BEZARING
¥ M- o A TRt v S wE R N LS e RN SRR TR R

MATERIAL I3 ION*"NOMOGINEQUS, THE DlﬂlQTiON OP GROUND-'ATER UNDRRFLOW

- . ) P Lo W 1y
g W 4 L . ' LGN S B B SR

LOGALLY HAV D‘V'AT! GQHSIDERABLV P’ROM TH: GE:NERAI. NREG‘NDN. Fon
DRSS e i R PR T I el E LR £ S ;‘3 ciF ThE 5-"‘;“ ot

'“0!? DISTJ\NGIS THR DIR!GTIOH oF UND‘I'LO' IlAV RANGE ANYWHERE BIT“II

. 45 o . . k. > T L PP
TP Toaa e 2 Borpmale FELA A0 et sARITHRATE G ETLY

lOUfHKAtT A“D EOUT""‘QUTH."TQ
1":r".“‘“ : R | A I 5 S EPE A
4, TNE VELUG'W OF UNDERFLOW 1S NOT KNOwN, FlLow or 'ATER i“
CART eyt e e TN SRR I8 SMPRERI VEN LT Y L .
PARTS OF THE AQU.FER PRGB‘BLY 18 TURBULENT. For TH‘ SI‘I“ R'VER
SEL O L AT PR, 4B daTR Mok yl;.-m,.auf. PN ATPENEA IO Fiite
PLA" AS A '“0‘-‘ INDIRECT EVIDENCK INDIGATES THAT U'D‘RFLD' VELO¢'7I!’
7 I AL T LA SR T w‘ e gt

IN THE BASALTY RAHC! FROM A Ft'l FEET TO SEVERAL WUNDRED FEET 9(! DAY,

1 1\ "u»: ‘.“'.Pa ‘ﬂ f

CarLBE Y LA TLETATR

s




PRELIEINARY RECQRDS
SUBJECT TO REVISION

CONSTRUGTION AND LOCATION OF PRODUCTION “ELLS
Tﬁ: RANGE OF PERMEASILITY IN THE SNAKE RIVER BASALT IS LARGE,
BOTH VERTICALLY FROM LAYER TO LAYER, AND LATERALLY WITHIN IN_OIVIDUAL
LAYERS, LOCALLY 8EDS OF FINE-~GRAINED SEDIMENT ARE INTERGALATED
BETWEEN BASALT LAYERS AND THESE SIEDMI!NTS JMPEDRE THE SLO‘U oF ‘!ATER.‘
WHERE THE BEDS OF “SEQIMENT ARE THICK OGTP ORILLING MAY BE NECEZSSARY
TC REACH PERMEASLE 'ATER-!I:A‘RIMG ZONES,
FAVORASLE CONDITIONS ENGOUNTERED lirrssr-uouz 244 3UCH A8

ABSENGCE OF SEDIMENTS IN THE ZONE 0'. SATURATIO‘H.‘DO uOT“_AESQRE‘THAT -
RQUALLY rAvonAaLa“coxnn1|ons.an:iuau,xunoucuout THE ANPR Site. ThE
WRITER 13 GONFIBENT, HOWEVER, THAT CONDITIONS ARE fAUQhABLIVfQKWIﬂ!
CONSTRUGTION OF EFFICIENT PRODUCTION WELLS WITHIN A PEW THOUSAND FRET
OF THE TEST BITK.

.. LARGE~BORK WELLS ORILLED. J0Q To IBO FEET. BGLOW THE WATER TARLE
IN MATERIALS SIMILAR TO 1Hoa¢‘a1'ruz TEST=HOME surt.uou;u{xlzkﬁﬂpr 10
1,000 GPM EZACK WITH DRAWDOWNS OF LI!Q“THAN_Q FRET. DEEPER DRiLLING
MAY BE NKQRJSSAI&Y‘ IF MUGH IMPERMEABLE BAJALT OR SEDIMENT 13 ENGO‘UHT‘SRGD
BELOW TNE WATER TABLE. GEOLOGICAL SURVEY TEST HOLE 7, IN THE ﬂWtNEé”
s5c, 27, T4.6 No, Ry 31 E.y 13 1,200 #EET OEEP AND PENETRATES CHIEGFLY
BASALT BELOW THE WATER TABLE, WHICH i3 2I2 FEET BELOW THE LAND SURFACE,
WATER-GCARING ZONES ARE PRESENT THROUGHOUT THE GOLUMN OF ROGK DRILLED

PELOW THE WATER TABLE, AND EXTREMELY PURMEABLE MATERIAL .UAB_ STRUCK

‘WEAR THE BOTTOM OF THE WELL. . . e e,



) PRELIMINARY RECORDS
T SUBJECT TO REVISION

IT 1S RECOMMENDED THAT CONSTRUCTION OF WELLS DRILLED CHIEFLY "
IN BASALT AT THE ANPR SITE BE SIMILAR TO THAT OF UELLS\AT THE CPP
AND STR SiTES., CASBING SHOULD BE INSTALLED TO OR BELOW THE LEVEL AT
WHICH THE INTAKE PIRPE OF THE PUMP WILL BE SET, THE PUMP HOWLS SHOULD
BE AT LEAST 25 FEET BELOW THE STATIC WATER LEVEL IN THE wELLS, THE
PART OF THE HOLE BELOW THE PUMP SETTING NEED NOT BE CASED UNLESS IT
I3 1N UNSTABLE MATERIALS THAT MIGHT CAVE AND FILL THE UNGASED HOLE,
PERFORATIONS IN THE CASING SHOULD PROVIDE AT LEAST SEVERAL SQUARE
FEKT OF ENTRANCE ARKA FOR WATER, WITH THE HIGHKST PERFORATIONS csLoi
TNE LXPECTED LEVEL OF WATER ln‘fut‘w!LL‘nun1uc PUMP ING, ' THE ANNULAR
SPAGE BETWEZEN THE CASING AND rnx.vALL OF THE HOLK SHOULD BE FILLED
WITH CLEAN PEBBLE GRAVEL FROM Jﬁsf ABOVE THE STATIC WATER LEVEL TO
THE BOTTOM OF THE GASING, THE GRAVEL. PAGK N THIS TYPE OF WELL I8 - -
SOLELY FOR PROTECTIVE PURPOSES]. THAT 18, IT SUPPORTS AND BTABILIZES
THE CASING AND PREVEMTS CLOGGING OF PERFORATIONS GY FINE NATERIAL -
THAT MAY CAVE OR SE INTROBUCED FROM ABOVE, ABOVE THE GRAVEL PASK “' '
THERE SHOULD BE A CEMKNT SEAL, AND THE REMAINDER OF THE SPAGE ARGUND.

THE CASING SHOULD BE FILLED WITH PUDODLES CLAY OR NATIVL EARTM MATER | AL

OF LOW PERMEABILITY, . .- = o & witame vof o Sd it
FoR A WELL OF THE DESIRED CAPAGITY THE MINIMUM FEASIAGLE 8128 OF

CASING TO THE OKPTH OF THE PUNP SETTING IS ASCUT 16 ixcHEs .0, D,

Tt

WiTH SMALLER CABING ‘THE CHANEE OF WENGING THE PUMP SOWLS BY FORKIGN

OBJECTS AGCIDENTALLY DROPPED IN THE WELL 18 TOO GREAT, ALSO0, I THE

sy e N

8
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PRELIMENARY RECORDS
SUBJEGT T3 REVIZION

PUMP COLUNN WERE DROPPED DURING INSTALLATION OR REMOVAL roa.atpasn,
SMALLER CASING WOULD NOT ALLOW MUCH ROOM FOR MANTPULATING FISHING
TOOLS, SIATCEN=INCH GASING WOULD PROVIDE ROOM FOR A PUMP LARGE
ENOUGH TO SUPPLY THE DESIRED QUANTITY OF WATER, |F FUTURE CONTINGEN-
CIES INCLUDE POSSI3LE INSTALLATION OF A LARGER puup, [81MCK CABING
WOULD AGCOMMODATE A PUUP THAT GOulD pELiver 2,000 vo 3,000 epru,
PROPERLY CONSTRUGTED 6= AND IB~INGH WELLS IN PERMEADLE BASALT
PROBABLY WILL YIELD 1,000 1o 3,000 GPM WITH A DRAWDOWN OF LESS THAN
35'rztr. THR EXPECTED TOTAL PUMPEING LIFT THENEFORE IS LESS THAN
350 recT, TR HYDROLOGY OF - THE lﬂPR:ARlA*IS’OoonLV KKOWNR,” HOWEVER,
AND EXPERIZNCE (N HIGHLY PROBUCTIVE ANEAS GLSEWHERE SHOWS THAT 10 10"
20 PERCENT OF WELLS ARE RILATIVELY POOR PRODUSENS, NEVERTHELESS .-
WELLS REGARDED 'AS "péon"~1nﬂtuia ARTA ARE-POOR ONLY BY 'LOGAL-STANDARDS,
By" AVERAGE STANDAADS ALL ART Q00D T8 EXCELLENT PRODUSERS, /- - i
'lr~|s;kteouusnotu THAT PRODUST{ON WELLS iow R ANPR raAGILIYY &
BE LOGATED iN THE stcvei‘attvltn uoaruwtsr*anﬁ RORTHEAST OF TEST-HOLE
24, AND PREFERABLY AT LEAST 500”rtt7‘rnou'Tnt‘}ts7“uott. ‘THE LogAaTION
FOR THE TEST WAS SELECTED IN anriclia1lon THAT PRODUSTION WELL3Z woup
8K TO THE nnuru; “ASSUMING THAT WASTE=0{SROSAL FACILITILS NECESSARILY
WILL BE YO THE S0UTH, THIS ARRANGEWENT HAS THE FOLLOWING ADVANTAQES,
1y "NORTHWARD THE WATER ruou:‘ulsti MORE RAPIOLY THAN DORS THE
LAND BURFACE, THEREFORL THE GEPTH TO WATER ON THE NORTH MAY BL 3OMK~

WHAT LESS THAN IN TEST-HOLE 24, AND THE TOTAL PULPING LIFT ALSO MAY

BE LESS,




ARELIMINARY RECORDS
e SUBJECT TO REVISION
.

2. THE TEST HOLZ I3 PART OF A PERMANENT NETWORK OF OBSERVATION
AND MONITORING STATIONS THAT HAVE BERN ESTASLISHED AND MAINTAINED
BY THE GEzoLooical SURVEY., T SHOULD BE QUTSIDE THE FENCED (EXGLUSION)

AREA OF THE ANPR TO ELININATE EXCESSIVE SECURITY PREGAUTIONS OURING

PERISOIC Vi3ITS BY SURVEY PERSONNEL, !

3. THE TEST HOLE GHOULD BE DOWN THE WATER-TABLE GRADIENT ?NOQ
PRODUCTION WELLS, BETWEEN THE ?lODUGfION WELLS AND iASTI-DlSPOSAL
FACILITIES, IN THAT POSITION IT CAN BE USED FOR SEVERAL PURPOSESS
(A} TO MONITOR THE CHEMICAL AND RADIOMETRIC QUALITY OF "GROUND WATER
MOYING YHROQGH THE AREA} ‘B) TO DETECT ENCROACHMENT, IF ANY, OF

CONTAMINATED WATER FROM 'AOTE"OISPOSAL AREAG BEFOR! T”l COMTAMINATION

REAOHE‘ TH( PRODUGT!ON 'ELLS; {G} DUIIHG PUH’INO GP PRODUSTION WELLS

gt s g Lk N SAT e b W

TO NAKE OBS!RVATIONO ON 'NIOH o !ABI OALOULATIOIB OF ﬂVDlAULIG

B [ " S
2 R s S

co:rrncstnrs; (n) DURIN¢ OISGHAnGt OF WATER TO THE nnounn THROUGH

- “‘*"‘.C"d P Y

3 . R

DISPO!AL 'ELLS TQ HAK( OBSERVATIORS GN UNIGH TQ BASE GHKGK GALGULATIONS

U

or HYDRAULIG GOIFFIGIENTS. DATA (c) AND (n) vith PIRMIT nzaaonan&v

N Tk

AOCURATE OALGULATION or THE SAFE SPAGING or PRODUBTION A!D D’SPOSAL

WELLS. At PRE!ENT OHLY ESTINATES OF BAFE SPAO!N‘ GAH Bl MADl.

AR SS T A TEL r

THl ntcouutnotn QISYANGI ItTItll rnonuc7iou v:LLa ls 500 rz:f

OR MORE, P&(SUMABLY OKLY ONE WELL HORMALLY ‘OULD BI PUHP(D AT A

TINE, EURRG!NGY Ol INCREASED UATER DEMA!D. HO'!V!I, MAY MECES3ITATE
' AT/ B A .

SlHULTAIEOUS PUHFING OF TV VKLLS. MUTUAL IITIRFIIIHGE l‘TUlll 'tLL!

R E

LESE THAN 500 rtsT APART uAv az surrlcltnT 70 INPAIR THEER zrrlcllucv.

1

\ iy I . L E- SRR Tl

PO - "lll-ml



PAELIMINARY RECORDS
SUBJEGCT TN REVISION

DEPTH TO WATER AND PumpING LIFTS
AT RECOMMENDED LOCATIONS NORTH OF TEST—HOLE 24 THE DEPTH TO
WATER MAY manceE FroMm 300 To 325 FEET, DEPENDING ON THE SLOPE OF THE
WATER TAéLE ANDG THE ALTITUDE OF THE LAND SURFACE. THE DRAWDOWN ik
EFFICIENT Punpéb w&LLs ukv nAﬁcs FROM LESS THAN i FCOT TO AS Qucu AS
25 FEET, DEPENDING ON THE RATE OF PUMP!NG, THE PERMEABILITY oF THE
AQUIFER, AND THE AMCUNT OF PERMEASLE MATERIAL PENETRATED sy rus !!LL.

PUMPING LIFTS THUS MAY BE 350 FEET OR LESS, FOR PROPERLY CONSTRUCTED

WELLS (N PERMEABLE BASALT THE ESTIMATED QV!RAGE PUMPING LIFT @18

[ L

328 rFEEY OR LESBS,

CHEMICAL QUALITY OF WATEZR -
DuRING PUMPING OF TEST MOLE 24 YHK WATER CLEARED WITHIN A FEW’
MINUTES AFTER DISCHARGE BEGAN, THE WATER TEMPERATURE WAS 350°F, -

AFTER PROLONGED PUMPING FROM A LARGER WELL THE WATER TEUPERATURE MAY
BE ONE OR TWO DEGREES WIGHER, WATER FROM GREATER DEPTHS ALSO I8
APPRECTABLY WARMER wavéa'puup:n FROM TEST-HOLE T, WITH THE PUMP
GYLINDEN-B00 FEET BELOW TNE LAND SURFACE, NAD A TEMPERATURE oF 66°F,
SAMPLES OF WATER FROM TEST=HOLE 24 WAVE BEEN COLLECTRD, idf
CHEMICAL ANALYSEZS HAVE NOT BEEN COMPLETED. ANALYSES OF WATER FROM
TEST=MOLE 7 ARE AVAILABLE, BUT OWING TO SPECLAL GONDITIONS THE WAfta
FROM THAT WELL PROBAGLY IS NOT REPRESENTATIVE OF WATER THAT WiLL SE°

OBTAINED FROM ANPR weLLS. 1T 13 BELIEVED THAT THE GROUND WATER AT

THE ANPR SITE §8 SIMILAR TO THAT PUMPED FROM WELLS ELSEWHERE ON THE

NRTS, '

bt
L -]



PacL IMINARY RECORDS
BUBJECT TO REVISION

.

Fegasiarz TyPeEs oF Frulo-dasTz D1sSPosalL

LIMITING GEOLOGIC COMDITIONS ,~=TERRETIN LAKE, THI ANGESTOR OF MODERN

Mup Laxe, was'A LARGE 30DY 2F FRESH WATER WITH AN EMOAYMENT i8N THE
NORTHMERN PART OF THE RT3, OEDIMENTS THAT WERE DEPOSITED IN THE LAKE
ARE CHIEFLY SILT AND VERY anz‘g;nn,'ﬁi+u SOME cLAv. EA:; OF TEST=
HbLE 24 THE LAND SURFACE ISHFURMED BY THESE éEDS,-IHILE TO +HE WEST‘
IT I3 FORMED BY TERRETOM‘LAKE”BEDS AND SIMILAR FINE SEDIME&TB THAT
AGOUMULATED Iﬁ MCOERN EPH;MERAL.LAKES. THE PERMEABILITY OF ALL THESE

SEDIMENTS 15 VERY LOW,
A STRE*M THAT ﬂﬂTER!D ANGIENT TKRRETON LAKE FROM THE SOUTH BROUGHT

SiLT AND FINE SAND THAT FORMED A BROAD SANO BAR EXTENDING HORTHVARD

rnaoucn THE CENTRAL PART or SEC, la, T. & N., Ry 3I E., INTO 7»5

sourusnsf PART OF SEG, 12, AND THENGE To THE G;NTRAL EASTERN PAR? or

s e

.

SEC. ll. PARTS OF ?HIS BAR ARE QUITE 7HIN ANO LO'. THE AVERAGE

% - [ TN e

errscrlvz w:oTn OF THE SAND HAR I3 ABOUT 500 rtzr. AND ITS zrr:cttvz
NEIGHT i AaQUT 10 FEET. THt szotutnvs iN TFE SAND BAR ARE sou:vuAT

MORE PERMEABLE THAN THE LAKE-BOTTOM CEPGSITS,

o

THE SNAXE Rlvzn BASALT, WHIGH uuoanlss THE uucouotlnarsu

SEDIMENTQ [N THE AREA, IHCLUDES HANV HIGNLY PERMEABLE LAYERE THAT

pE T . 2l

CAN lCCEPT AND TRANBMIT *ATER VERY REAO!LY. Soug LAVERS OF THE
BASALY ARE |MPERMEABLE.,

SanNITARY wAsTs.-lr IS ASSUMED THAT ANPR SANITARY t NSTALLATIONS !ILL

v

INCLUDE SEPTIO OoR IMHDFF TAHKS, OR SIHILAR DIGEST!ON VORKS. OISGHAlﬂllﬁ

Aoyt 20 arm OF CLEAR FLUID EFFLUEHT. Thrs SFFLUENT PIUEABLY CouLD

—
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BE D12POSED Bv LEACHING BEDS OR OTHER INFILTRATION WORKS IN THE
SAND—-BAR SEOIMENTS, THEZ SAND BAR, HOWEVER, IS UNDERLAIN 3Y LAKE
BEDS OF LOW PERMEAZILITY, WHICH WOULO TEND TO PERCH THE DISPOSED
WATER, PART OF THE WATER PROBABLY WOULD REAPPEAR AS SEEPAGE ALONG
THE BA3IE OF THE SAND BAR AND MIGHT CREATZ A LOCAL BANITATION PROBLEM.
EFFLUENT PROM SEWAGE WORKS MIGHT SE MIXED FOR DISPOSAL WITH
INDUSTRIAL FLUID szLuzﬁf. THE DILUTION FACTOR WOULD 86 LARGE BUT,
AS A GENERAL POLICY, THE [DAHO STATE Da?nafutnr oF PusLic HEALTH
OPPOSES DISCHARGE OF SEWAGK EFFLUENT INTO PERNEABLE ROCKS AT OR
@ggg‘ygg‘-ATEn TasLe (sze sELOw),

INDUSTRIAL WASTE.—~D18POSAL OF THE RELATIVELY LARGE VOLUME OF [NOUSTRIAL

WASTE FLUIDS IS A SPECIAL PROSLEM IN THE ANPR AREA BECAUSE THE UNGONSOLJw
DATED SEDIMENTS ARE TOO PINE unAiutn TO ABSORS AND TRANSMIT WATER
READILY. THE SIZE OF A LEACHING FIELD FOR THIS D) SPOSAL WOULD BF
EXCESSIVE, OUNLY TWO PRACTICAL ALTERNATIVES ARK APPARENT: (1] omrgn
SURFACE PONDS, AND {2) INTAXE wELLS,

{1) DisPOSAL MIGHT BE AT THE SURFACE IN LARGE NATIVE o;pnxsstq:s.
WHERE THE WATGR WOULD GE DISSIPATED 8Y LVAPORATION AND BY SLOW {4FILTRA-
" TION. SUGH A METHOD WOULD NAVE NUMEROUS IMPORTANT orawsacxst - (A} THe
WATER ULTIMATELY WOULD INUNDATE ON PERMANENTLY WKT SEVERAL WUNORED
AGRES OF LAND, (B8) THE WATER WOULD ATTRACY GAME ANIMALS, {(0) GRoOwTH
OF WATER=-LOVING VEGETATION UDULO-IE FPROMOTED AND THE AREA WOULD BE

VISITID BY WATERFOWL. (b} WILDLIFE INTERESTS PROGABLY WOULD 0BJEGT
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TO THE ARRANGEMENT, (E) RADIOACTIVE MATERIALS MIGHT AGCUMULATE iN
SHALLOW EARTH ZATERIALS BY ADSIRPTION AND BASE EXCHANGE. JLTIMATELY
THE SACXGROUND RACIGACTIVITY (N THE SURFACE SEDIVENTS NMIGHT REACH

AN UNDESIRASBLE LEVEL.

{2) DisposAlL MIGHT BE 1IN ONE OR MORE INTAKE ¥ELLS SUNK TO
PERMEASLE ZONES iIN THE BASALT, THESE ZONES HIGHT BE EITHER ABOVE
OR BELOW THE WATER TABLE,

AS A GENERAL RULE THE DISPOSAL OF UNDESIRABLE HATERIALS IN THE
GROUND IS IMIMICAL TC THE SAFETY OF GROUND=WATER 3SUPPLIES. THE
GEOLNGICAL SURVEY OJRDINARILY DOES NOT RECOMMEND SUCH PROCEDURE, IN
THIS INSTANCE, HOWEVER, THERE APPEARS TO BE NO PRACTIGAL ALTERNATIVE.
GROUND DISPOSAL OF WATER THAT CONTAINS NON-TOXIC CONCENTRATIONS OF
RADIOACTIVE MATSRIALS MAY 3E SAFE [F THE AMOUNT AND CONGENTRATION
OF RADIOACTIVITY 1S CONTROLLED, IF THE EFFLUENT IS ADEQUATELY MONI-
TORED, AND IF THE POINTS OF DISCHARCE ARE PROPERLY LOCATED, THE |
FOLLOWING SUGGESTEONS ASSUME A NON-TOXIC EFFLUENT THAT 18 CAREFULLY
MONITORED,

Di1spoSAL WELLS,—=A DISPOSAL WELL TO RECEIVE WASTE WATER CAN BE

CONSTRUCTED 8Y DRILLING IN THE SNAKE RIVER BASALT, PERMEABLE LAYERS
MAY BE ENGOUNTERED AT ANY DEPYTH, AND SUFFICIENT INTAKE CAPACITY WIGHY
BE DEVELOPED WITHOUY DRILLING ENTIRELY THROUGH THE ZONE OF AERATION,
ON THE OTHER HAND, IT UAY 8E DESIRABLE TO DRILL INTO THE 20NK OF
SATURATION. CZOTH TYPES OF DIGPOSAL — IN THE ZONE OF AERATION, AND |ﬁ

Il

THE ZONE OF SATURATION = HAVE ADVANTAGES AND DISADVANTAGES, THEIR
ova |
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RELATIVE MERITS REQUIRE FURTHER STUDY AND IT IS SUGSESTED THAT FINAL
'SELECTION OF THE TYPE OF DISPOSAL dE DEFERRED TEMPORARILY.
THEORETICALLY A WELL IN HOMOGENEOUS EARTH MATERIAL CAN TAKE IN
AS MUCH WATER AS CAN BE PUMPED OUT OF IT, PROVIDED THAT DURING INTAXE
A MEAD ISIGUILT'U' EQUAL TO THE DRAWDOWN GAUSED 3Y PUMPING, ALSO,
INCREASING THE HEAD WILL INGREASE THE iNTAKE‘CAPAOITY.
ALTHOUGH THE SNAKE RIVER BASALT I8 no§~ﬁoup;zntous, A SATISFACTORY
DISPOSAL WELL CAN BE cousfnﬁorau IN ABCUY fué SAUE WARNER AS A PRO=
LESS ‘

DUGTION WELL, aur YITHOUT QRAVEL PAGKING. At.so/cuma 1S NEEDED, AND

*

SMALLER GIAMETER 18 Accsr7nint. consrnucvaow COST CAN BE FURTHER
c;xnptn:n av. atLAxsuc ALINEMINT ntqu;neucnrs iN THE WELL SPECIFI=- -
CATIONS, SPECIAL PROVIBIONS ANX NEZCESSARY VO REDUGE ALR 7naprtuo.-

Ji ... THE ESTIMATED ulu{uuu‘snrs DisTANGE rroM | ,000-cPu flOanTlll~ ,////
VELLS TO DISPOBAL WELLS §3 2,000 FEET, THIS ESTIMATE i3 DERIVED FROM
SALCULATIONS BASED ON TESTS AND QBSERVATIONS IN THE cgg AREA. Con=
DITIONS AT THE ANPR AREA ARE HOT STRIGTLY COMPARABLE AND THE ESTIMATR
or 2,000 FEEY 18 FOR INTERIM PLANKING ONLY, " AFTER THE rlnsr PRODUCTION

- WELL 18 onILLG, A PUMPING TEST suouun LU uAn:. AND FROM THIS TEST A
atTTtR ESTIVATE oF THE sarx Dll?lnﬂﬁ TO A DISPOSAL WELL MAY BE ntnnvx».

» st L S ﬁ, k.“-

IN letﬂ T3 AVOLD GONTAHIR!TIOI OF ITS QWN WATER SUPPLY, THE

ANPR vrsrosaL UELL SHOULD 88 DOWN THE WATER-TABLE GRAOIEIT FROM
PRODUCT ION UILLQ.. Tue Alﬂ?t l‘?lMATl OF SAFE DISTANCE ASSUU‘S A
D1 3POSAL 'ILL OiREGfLY DO'I TH! UA!IHU“ HYDRAULIC ORADIINT FROM

PRQQUQTION 'IkLSQ ir ARIANGEMEIT OF PLANT PAQILITIES R‘QUIR‘S A
‘ A
Coe o
D IFFERENY ARRANGREMENT THE SAFE DISTANCE WILL HAVE T0 Bf RECALCULATED.
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